Aim. To analyze the pandemic influenza A(H1N1) strains that circulated in Ukraine during 2014-2015 epidemic season. Methods. Real-time polymerase chain reaction (RT-PCR). The phylogenetic trees were constructed using MEGA 6 software. Results. The strains, that were circulating in Ukraine were similar to those of the A/California/07/2009 (H1N1) vaccine strain. Most strains belonged to the clade 6B. The H275Y mutation in the neuraminidase (NA) gene was identified, that confers resistance to oseltamivir. Conclusions. Based on the nucleotide sequences of HA and NA genes, we constructed the influenza virus phylogenetic trees. The influenza virus isolated in 2014-2015 epidemic season had a specific mutation, associated with resistance to antiviral drugs such as oseltamivir.
Introduction
The influenza A(H1N1)pdm2009 (H1N1/2009) virus that emerged in humans during March and early April 2009 spread rapidly among humans to develop into the first human influenza pandemic in over 40 years [1] . The introduction of a new virus with increased transmissibility into a population makes it necessary the surveillance of the pandemic strain at the molecular level [2] .
The phylogenetic analysis applied to the influenza isolates allows monitoring the rate and intensity of virus variations practically in real time. Furthermore, the comparative analysis of their protein sequences allows revealing the point amino acid substitution providing the mechanism of virus adaptation to human immune system and resistance to antiviral drugs [3] .
Materials and Methods
Nasal-throat swabs were taken from the patients with suspected influenza and SARI (severe acute respiratory infections). Diagnosis of H1N1pdm infection was carried out for all samples by the real-time polymerase chain reaction (RT-PCR) [4] . The influenza viruses A(H1N1)pdm were isolated in MDCK cell culture [5] . The isolates were later used for the strain identification and sequencing.
The sequencing of influenza viruses isolates was performed in the World Influenza Center in London using the technology of RNA-SEQ, which allows the sequencing of coding and noncoding mRNA. The sequences of influenza viruses from other countries were received from web-site GISAID (the Global Initiative on Sharing All Influenza Datahttp://platform.gisaid.org) using BLAST analysis. ISSN 1993-6842 (on- The sequences were aligned using ClustalW algorithm. The phylogenetic trees were built by the neighbor joining method [6] applying the Kimura 2-parameter model [7] . A bootstrap technique with 1000 replications was used to test statistical validity of received data [8] . Nucleotide sequences were translated into amino acid sequences using MEGA 6 software [9] .
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Results and Discussion
In this study we compared the nucleotide sequences of influenza viruses HA and NA proteins.
Comparison of hemagglutinin (HA) genes
The genetic comparison of the influenza virus A(H1N1)pdm hemagglutinin genes showed that all investigated isolates were genetically related to the reference strain A/South Africa/3626/2013 and saved high (96 %) genetic similarity to vaccines strain A/California/07/2009. The majority of the viruses isolated recently match with the genetic group 6. This group is further subdivided into subgroups 6A, 6B and 6C. Ukrainian isolates belong to group 6B.
Phylogenetic data are presented in Fig.1 . All discovered isolates selected substitutions P83S and I321V, except vaccine strain A/California/07/2009, also S203T -without A/Bayern/69/2009. All Ukrainian isolates were substitutions E347K, S451N and S185T. The 6B group was indicated by existence of substitutions K163Q, K283E, and E499K in HA1 (e.g. A/South Africa/3626/2013), significant part of viruses also contained -V321I and A256T, which were detected in 2012-2013 and 2013-2014 seasons. The A/Dnipro /454/2015 isolate contained substitution D94N (aspartic acid is replaced by asparagines) and was the closest to isolate from Belgium. The A/Ukraine/433/2015 was the most related to the strains from Slovenia and was selected substitutions R205K (arginine is replaced by lysine) and S84N (serine is replaced by asparagines). Influenza viruses circulated in 2014-2015 epidemic season had no mutation D222G, associated with severe disease [10] . 
Comparison of neuraminidase (NA) genes
Conclusions
Etiological structure of influenza viruses in Ukraine was different from neighboring countries and Europe an region, where viruses A(H3N2) were dominant. Influenza viruses B/Yamagata were predominant in Ukraine. The activity of influenza viruses type A(H1N1) pdm09 and A(N3N2) was significantly lower than type B in Ukraine during 2014-2015 epidemic season. Etiologic process was of moderate severity.
The influenza viruses type A(H1N1)pdm isolated in Ukraine during 2014-2015 located in group 6B and their hemagglutinin and neuraminidase genes almost did not change. The genetic comparison of the influenza virus A(H1N1)pdm genes showed that all investigated isolates were genetically related to the reference strain A/South Africa/3626/2013 and saved high genetic similarity to the vaccines strain A/California/07/2009. Among strains analyzed the H275Y mutation in the neuraminidase (NA) gene was identified, which confers resistance to oseltamivir.
